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(71) We, KUnBHA Kagaku Kogyo 
Kabushri Kaisha, a joint-stock company of 
Japan, of 8, 1-choxne, Nibonbaabi Horidome- 
Cbo, Cnuo-Ku, Tokyo-To, Japan, do hereby 
declare the invention, for -which wc pray that a 

Ktent may be granted to us, and the method 
which it is to be performed; to be particu- 
larly described in and by the following state- 
ment;— 

This invention relates to novel vinyl chloride 
resin composition* having in particular high 
transparency, high impact resistance, and ex- 
cellent workability. 

A method of improving the impact resist- 
ance of products obtained by admixing with 
polyvinyl chlorides so-called graft copolymers 
prepared by causing an etbylenically unsaturat- 
ed monomer or a mixture of two or more 6uch 
monomer*, for example, ocrylomtrile, atyrcne, 
or methyl jnetbacrylate to undergo grafHpoly- 
merisatian, is already known. 

U. S. Patent No. 2,8573 60 discloses die 
grafting of a monomer mixture of methyl 
methacrylate-Btyrene and methyl inethacryJaie- 
ecryloniwile to poivbutadiene; U. Patent 
No. 3,287,443 discloses the grafting by post* 
polymerisation of a monomer mixture of meth- 
yl methnaylflte, acryJonitrile, and ttyrenc onto 
a butadiene- styrcne copolymer; and French 
Potent No, 1,230,489 discloses die polymerisa* 
lion of methyl methocrylate by itself on to o 
synthetic rubber of polybutadiene or buia- 
diene-styrene-inethyl methacrylate and the 
blending of the resulting polymer with poly- 
vinyl chloride for die purpose of improving the 
quality thereof. 

Ream compositions for blending with poly- 
vinyl chloride which are prepared by known 
processes; however, have many shortcoming* 
and are limited in their application*. For ex- 
ample a certain resin composition: may positive- 
ly improve impact resistance but affects in an 
undesirable in annex the transparent appearance 
of the product, or another redo composition 
may affect the transparent appearance of poly- 
vinyl chlorides to a great extent but imparts 



in sufficient impact resistance to the product 
Purthesmorej some- compositions have low 
thermal stabilities and readily undergo discol- 
ouration* and the use of certain resin composi- 
tions for blending imparts a purplish discol- 
ouration to the product. These compositions 
have the disadvantage of reducing greatly die 
commercial value of the packaged commodities 
when used in the production of packaging for 
food products. 

Shaped or formed articles of impact-resist- 
ant polyvinyl chlorides of ithio character are 
known to develops an extremely mdlky ox whit- 
ened appearance, in the neighborhood of folds 
and bend* formed in the articles. A further 
and serious disadvantage of resins for blending 
known heretofore has been the considerable de- 
viations in the impact strengths of shaped 
articles according to the processing or working 
conditions employed, The reason for these de- 
viations is probably the differences due to mix- 
log and kneading in the degree of dispersion 
of the blending resins within the polyvinyl 
chloride, 

According to the present invention there is 
provided a vinyl chloride polymer composition 
of high transparency ond high impact resist- 
ance comprising in combination: 

a. from 1 to 20 percent try weight of a rein 
prepared by graft-polymerising from 60 to 30 
parts by weight of a mixture of monomers 
comprising sTyrenc, methyl methacrylate ond 
a minor quantity of a cross-jinking agent, on 
coagulated particles of average panicle size of 
from 02 to 0J micron obtained by adding 
an addic substnnce to a latex containing from 
40 to 70 pans by weight of a butadiene po- 
lymer or a butadine-styrene copolymer; the 
parts by weight of the monomer and polymer 
used to farm the graft polymer totalling. 100 
and 

b. from 99 to tO percent by weight of a 
polyvinyl chloride or a copolymer containing 
vinyl chloride as the principal ingredient there- 
of. 

Id accordance with the invention, a polybu- 
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jKow of wUjSTiw I«rf«!*l> ' » *• £ £uWaMn7en aque*» eolation of cawdc 
iknge a£ from 0.05 to O.IS micron 1e firtiprt* «we V<w^J^-i 



P *Ttoi, a coagulant is added I to t^.^^ 
lateYra ftnn coagulated rubber particles oj 
rLaat particle size of from 02 to OJ 

wrf MTtiek size is the diameter of each co- 
a^^Pidffom^cd.by the iloccuUoon 

r _ imrfiMni aver- 



bww "J ^— u : * 

goda or causae potash, 

When carrying out the proce* of the roraj- 
tioiXw^ortioaa of the rubber and ptames 

aSoi^onaat. Of course, f only the impact 
£fe£3e mi to bo considered « nia*™"? 
quantity of the rubber wwponent wodd be 
arable. An extremely toff °* g 

X component, however, P"^ 

r. >„ ^ in the Bad OreCSPlBUOB 



of spoencai rr t _„„v >0f n w i rubber component, nowever, grvn 

Bimnplea of coagulants which may be «*» T^j^ikfaan ia tbe add preopitstwtt 
to oS coagulated parridra £*rform *v=r- foraaJ«« t^Em 
BEepSS^ Btea«acJa1c«ub«8^,thea^ "J^^K^temta: effect when the 
dftio^rfwhich produces reaiirkaHy goodrc- ^^^VSedwith the polyvinyl 
jrr.™*™* marred par- BgftjWg;* tiXn. dispersion cannot 

On the other hand, when the 
rubber component is lew than 40 paeeas by 
wright, in effect in imparting ""P^L 1 ^ 
25 small, and this ruW cormenwt must 

bTbi^dwitii the p^j^^»? 

large fluandty (20 percent by weight or sodk). 
££ J^rKire Vi^omkal 
SJS coLicfcrably effects d» o*er pbyjieal 
properties of the polyvinyl chloflae. 



dltion of whicn prooua» rem"'— »-7- 

mlSnd acids and organ* adds such « 
bySlorie acid, sulpfiuric acid, and nitric 

""When an add substance ij added « a cobbu- 

rubber late* to which a dsr*ndDn ?«biww 
^ft^n added and to lower the pH value 

value decreases below 2-0. the dispersion 
ui rfihe robber law becomes poor this 
_ * * i — th» material are formed, at 



reTson, lumps of £^^ U S^£ by^gb?5 the Soer component aM the 



a hiffh rate, am preopiteuuu -r. 
d.SyfaWin larjje quantigr ev en «g 

Sperde* of a*ahaped product f^uced by 
g£g a blending wrin wfP"fd i»JJ» 
Van * I»W ehlonde ait norwd- 
^r«roducible7 Fiirthennore, the pwducts 
oSttiaed contain numesou* fish . . 

^eaunoeT » which the duperrioa arthH 
lto andaddic eubstioce are added u atoo 
Smoroint obtaioiilg uoifontt coagulated 

iTdiocrfl eater Bulphosucclnate and "ttylben- 
i?%onatea A Stable to «« *as 

r»~_^v:ii™. whim urUed in a fluanwy 



component formed from nyrece andi 
Swrylaw (ihe pl^o conpoDent) is 0 

M JWJ« of butadiene or a^J- 

P &^^oryn«jaalion of > pteto 
raabt it carried out byfvidrag £e 



as aiocwi »«r r^Si , t«r\ue bb die polymerisation monomer w^™.*-- ~" -t- 
zeoe mkphonatea ^"^J^fL" ^ S «> 90 percent by weight of a monanuanu* 

nrtC tvraat ^ ^ ,EW Wl ^ rarmyl oietbBcrylBte and from JO » » 

™r~J~7 iT„ ».i<.hr mnhvl ffletbaerylflte 



^r^^c^^wlth 

^tfS *£ wfft by weight of 
the^SaSbaiaer »jSded» *c awf* 
S «&n due to the aeidk aubrtince » pout 

the impact strength of *= ff^SJ*^ 
Smposhiui cannot be i°^^J^TbU 
STresin composition hai rwr thtroftl sm^- 
Sy .ud tenristo become dlBcoloured- On die 
Xr hand, when l»i than 0-«J«ttWby 
St J» added, me quantity of ro^ preop - 
t!a£ when the addic substance w added » 

mwe found that when an addic coagu- 
lant la added to die rubber later, a low robber 
fc^oSnioB and a low addle aubKance 
^Boentradan produce good reauha, and it la 
SeftK to carry out ue adding of coagulant 
jpsdually .with umforrn agitation. 
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£L in • mixture with aty^tbe ^J 
Scrylate being as the pnndpal fnsdtuent 
The tot ouature J. then aused toj^rgo 
adscrptirm polymerisaoon » *Mwesenac ot 
Tmk quantity of a crow lh*n« . fl 8™L l 5 
ft ™co\sulated rubber lata, and d« 

S^arTcWf di-, tri-, end «tra^yl«^ 
cWcol dlmethacrylatei, l^-butyl E^co^djT 
Scrylatc, an/.diTmyl beroer^Sbcr^ 
S^^ie crOM-Unkang agent added » torn 
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0.O1 to 5 paro by weight with respect to the 
monomers. 

The polyvinyl chloride which can be used 
in accordance with the Invention are homo* 

5 polymers produced by known methods *uch aB 
emulsion polymerieotion und suspension poly- 
merisation and, in addition, can he in she form 
of copolymers or mixtures of 70 percent by 
weight or more of vinyl chloride and another 

ID mono-ole&ucglly uaturated monomer copoJy- 
roerisable therewith. 99 to SO .parts 137 weight 
of a polyvinyl chloride as defined above and 
from 1 to 20 parts try weight of the aforemen- 
tioned resin are then blended together. 

15 The blending can be accomplished, in gen* 
<- eral, with the materials in. powder state by 
means of " i *^ ir T g machine such as a roH mill 
or a Banbury mixer* Alternatively, the latex 
obtained in thia invention and the polyvinyl 

20 chloride can be blended, and the resulting 
» blend Is subjected to salting out or acid preci- 
pitation or is spray dried to produce a blended 
resin coinposmon. 

- In aider that the invention may be more 
£5 fuHy imdemood, {the following examples in 
• " which all porn? and percentages arc by weight 
unless otherwise indicated are given by way 
of illustration only; — 

Example 1 

30 A 10-litre, stainless-steel autoclave with 
- agitator was charged with a mixture of 900 
grammes <g.) of butadiene* ZOO g. of Bryrme, 
and 3D g. of divinylben*cnc» 1,0 g. of potas- 
sium pereubhate 10,0 g. of potassium oleate, 

35 0.05 g. of EbTA-Sodium salt, 0,5 g of Ronga- 
Jite, ("Rongnlite" is 4 registered trade Mark), 
0,03 g of Fe50 4 7 H B 0» and 3,000 §> of dis- 
tilled water containing 1.5 g of sodium pyro- 
phosphate, This mixture was caused to met 

-10 at a temperature of 40 degrees for 1.7 houxe, 
at which rime no further drop in pressure was 
obsenvablB, As a result* & rubber latex having 
a solid* content of 25 percent and a pH value 
of 92 was obtained in a yield of 98 percent. 

45 50 g. of a 2-percent aqueous solution of 
dioctyi ester su^osaccinate was added to this 
latex, and the resulting latex was agitated for 
•10 minutes, after which a O J aqueous solution 
of sulphuric add was added gradually thereto 

50 to lower the pH value to 7.0, and the latex 
was agitated in thl* state for a further 10 
minutes. A 0 -5-percent aqueous solution of 
caustic soda was further added to bring the 
latex pH value to 10.0. 

55 A mixture of 400 g of styrene containing 
$ g. of divJny] benzene and of 200 g. of methyl 
merhacryiatc, Q£ g of potassium persulphate, 
02 g of Rongalite, and 10 g. of an aqueous 
solution containing 0,6 g of sodium pyrophofl* 

60 phate were added xo this rubber latex. The 
temperature of the resulting batch was then 
raised from 40 degrees C to 50 degrees C> 
and ibe botch was caused to react for 5 hours* 
Then 5Q0 g. of methyl metfcecryJate containing 

65 8 g. of di vinyl benzene, 03 g, of potas- 



sium ptmilphete, 0.15 g* of Konga- 
lite, and 0.1 g. af sodium pyrophosphate were 
also added to the latex, ana the resulting batch 
was caused to react for a further 7 hours. The 
latex thus obtained hod a solids content of 38 70 
percent by weight. 

This latex was diluted with distilled water 
until its solid component concentration become 
15 percent by weight, and was subjected to 
acta precipitation at 50 degrees C in the pre* 15. 
sence of a 1-pwcont hydrochloric acid solution 
lidded thereto. The resulting material was than 
heat treated at 80 degrees C to coagulate the 
particles thereof and was then subjected to fil- 
tration and drying in air ar 70 degrees CA 9t 
resin for blending m oowder form woo ob- 
tained in a' yield Of 9B J percent by this proce- 
dure, , 

15 ports of ibis resin were mixed with 95 
parts of a polyvinyl chloride of a degree of B£ 
polymerisation of $00, containing 2 parts of 
dibutyi tin Jaurate, and the (mixture was knead- 
ed for 3 minutes' by rollers at 160 degrees C 
The kneaded mixture was then subjected for 
5 minutes to a pressure of 150 kg/cm a and 90 
At a temperature of 200 degrees C id torn 
a plate of 3-iaol thickness. 

The light transmission of this plate was, $1.0 
percent, and the haze value was 4,5" percent 
as measured in accordance with the specified- 95~ 
tion of Japanese Industrial Standards, Desig- 
nation J1S K-67I4. Furthermore, « 6-tnm. 
plate obtained the some process as described 
above was subjected to an Izod impact test 
.with a V notch and found 10 have an Izod 100 
impact strength of 50 kg. cor/cm', Vhen a 
il-urnn. plan? was bear through 90 degrees of 
angle, elmoBt no white doudineas was obsettva- 
We. 

Examples 2, 3 and 4. 105 
ResinB for blending were prepared by a poly- 
cnerisation process similar to that set forth in 
Example 1 except for variations in the pH* 
value m the acid treatment, 15 parts of each, 
resin thus prepared and 85 parts of a polyvinyl 110 
ddoride were blended to produce a itsln com- 
position. The physical properties of these resin' 
compositions designated «s Examples 2, 3 and 
4 ore shown in Table 1, which also mdieotes 
in comparative Example 1 the properties of 115 
a resin composition obtained without any add' 
treatment whatsoever. 

In the comparative Example 1, in which co- 
agulated parades are not formed, there is a 
rapid drop in strength when rolled out at rela- 120 
tivdy high temperature. On the other hand, 
when a resin was prepared with acid treatment 
the strength did not drop, particularly, at the 
high kneading Temperature employed but ex- 
hibits on unusually nigh impact strength* 125 
Examplb 5. 
A 10-litre, staisless-sted autoclave with an 
agitator was charged with a mixture of 800 
g> of butadiene, Z40 g, of styrene^ 10.4 g of 
oivinyl benzene, 1,04 g. of potassium pcraul- 130 
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ohem, 10A 8 of potassium olette, 0i)S2 I. 01 
i^'sodium & 0.52 g. of JjBpte* 
O031 g. of FeSO,.7H,0 and 3,120 & of 
dWUed water cmtaiaing 1.73 g. of wfow 
DfTodwrabate, The nurture was caused » 
•SttanOdegrees C to 17 hours, etjrinch 
tine no further drop in pressure was observa- 
ble. As » result, B rubber tetea of • solids 
SttBK of 25 peW and * pH vah« of 9J 
«u obtained in a polyjnensaawi yield, or 

pS 5? & of a 2-percent aqueous «otouon of 
dloctyf erttr soIpbwucdnatB was aoMed to uJs 
latex and the resulting : 
•10 ninnies, after which a OJ-per^J^^ 
solution of sulphuric acrd WM ^d^ graduiUy 
xhffrto to tower the pH value to 75, aid the 
latex ww agitated in this state for a further 

caustic soda was then added to the Jb« 
to tains fm pH value to 10i». 

ABUEtura of 240 g, of «frene containing 
,1 A rfdftiiylbeweie and 200 g. of arthyl 
StthaSlate, 6.44 g of pmmvma#M* 
oJiTcf Rongalitt, ad. 10 ff of an aqueous 
iXion comaiSnB 0.66 g. of sodium pyro- 
phosphate were added to this nibbcr lfl^ 
Thetemperature of the jrewtang batchy was 
rtised tfrSa 40 degrees C to 50 degrees ^» 
and the batch «u caused CO react lor 3 
hours. Th 
containing 

rjffll nlW Iginui[Hi»wi " f . 

a. of en aqueous solution containing [ 
* of eodiura pyrophosphate were also added 

"uKdTO ,rtct to 7 hours, whereupon a lata 
having a 34-percent solids content was oo- 

TCs lata whs diluted with distillrf wttr 
until its solids content, was " P** 6 ™^ 
wdght and, after addition of ■ J*""* 
hydrochloric add solution was subjected to 
oddpreeipitatioB at 50 degree. C. Tte result- 
tag maorfal was then heat treated at 80 de- 
SSmC to coagulate the partcto Thereof and 
.jSaTtheo filtered and dried to dry air at 70 

de !T?aS of the resto to Mending pr«ared 
in thelbove described inanner to btemted 
.with 85 parts of & eriyvtoyl.cblondc to pro- 
S "rluTcomposmon having physical pro- 
perties «s indicated in the Table 3. 
^ Examples 6, 7 and 8. 

Resins for blending were prepared by p°|y- 
medudos in acrordaoee with die prwxflurc fauwflng impciww* T 

fflbto Z)rf the cross-linking agent added at in Figs. 1 and 2. 




the time of graft^lyaienBfloon. 15 * 
aoh of these resins whs admaed with 15 pwo 
of a polyvinyl chloride to produce a rcMncom- 
poridon, tnejbysKad properties of which «« 

indicated in Table 3. , , 

A resin cnmpoiition sample .P* 01 "^!? 
without the additjon of a wss-lwking agent 
at the time of gmft^yrnmsaoan bMW|- 
nated as eompewttveExaropfe 1 2. 
mTaWe 3, the musptrency of dim "smjeom- 
posinon is poor, and, mteom, 
wWtenine occurs ax folds in sheets of tne ream. 
"^S^Ugth of a reain cc^moa 
produced by Wending a resin 
add predpftatiOB s^ a^y^/1 cUondeis 
greatly affected by the kneading tenrperature 

° n * 1 ° yHi BsAMPLSS 9 and 10. „ 
Resins for blendtog were prepared inBcc«d- 
anos with the procedwe set forth m. tojopte 
5 eicept that monoctbykae glywl diffietbicry- 
lanTwas used instead ^f^^jS ™ 
crasj-linklng agent and the qunntrcy wed ma 
varied. 15 partsof each oT the redna tbuspre- 
^wew^leoded with 85 parts of a P dyvu> 
pefdorid^ pnjdueeo rannjo^^onhav- 

S*jSStt» d^siSte to the phydcal propo- 
tiea rf *e rem cornpoBidoo d je 
in the or^linklns apnt b e*BCcn>ed. 
nature and degree of aiBtOTOttai » 
jyl chloride of the reams for 
ith polyvinyl chloride prtpwed m BjWf 
h ai/c^parative Brsapte 3 were ««pinrd 
when towEg tr^tura of 160 1^ 
dearees were employed, by means of an eiac- 
m?SclScope. Phottgra^s of tiur^ctrje 
naStnare shown in Figs. 1, 2, 3 and 4 which 

ma mJscroscope i*o«WL ^ 
character of the resina 

die procedure of Binnple 8 which weiew«d 
with polywn^ chlmldi: at taeading tm»=re- 
Srt of leOand 175=C respecdvely, aadftg^ 
3and4 are stadtar fdjotographs of d» «*» 
obtsined in comparative Example S. 

Th= degree of dispersion of tbe^nfox 
htendng propatod in compawdve Bxadple 3 
differs viSle toeadtog " S£ 

cated in Figs 3 and 4, the disptmon umts 
tiding to JLlAi to w« with 
pCTture. On the other hirod, a rt^ jn^eU 

by the method of tte I «j2T n S 
rardeles are coagulated beforehand by *aa 
SSSt, does not exhibit a great variaooa 
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Tabu X 





Acid 
Treatment 1 


Whitening 
due to 
Bending 


TTBB9- 

poxency 

C%) 


"Fish 
Byes" 


Izod Impact Strength 
V-noteh 


Sample 


160°C Roll 


175X Roll 


Example 1 


7.0 


ii put? 


81,0 


few 


50 


45 


Example 2 


e.5 


»* 


80.5 


few 


52 


43 


Biamplc 3 




n 


60,2 


few 


68 


58 


Bxample 4 


2.7 


»» 


79.5 


many 


85 


85 


Comparative 
Example 1 


no 
unuuene 
(9.2) 


9? 


82*0 


lew 


30 


4 
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Tadlb 3 





Treatment 
PH 


Whitening 
due to 
Bending 


Trans- 


"PJsk 


Izod Import Strength 
(V notch) 


Sample 


160°C Roll 


175°C Roll 


Comparative 
Example 2 


7.2 


excessive 


7.5 


many 


85 


75 


' BxnmpJe 5 


7.2 


none 


80.0 


-few - 






Example 6 


7.3 


none 


01.8 


ftw 


75 


65 


Example 7 


7-2 


none 


82.0 


few 


70 


62 


Example B 


7.2 


none 


80.0 


ftw 


78 


67 


Comparative 
Example 3 


so 
treatment 
(9:2) 


none 


62.0 


few 


55 


ro 


Example 9 


7.2 


none 


79.5 


few 


80 


70 


Example 10 


7.2 


none 


81.0 


few 


75 


66 



WHAT WE CLAIM IS: — 
ll. A vinyl chloride polymer composition of 
high transparency end high impact resistance 
5 compriaifigj in combination: 

a, from 1 to 20 percent by weight of a resin 
prepared by greit^lymexlsfeg from 60 to 30 
ports by weight of a mixture of monomer com- 
prising styrene, methyl metbacrylate and a 

10 minor quantity of a ixoss-tiniing agent, on co- 
agulated particles of overage parable size of 
from 02 to 0*5 micron obtained by adding 
an Addle substance to a tatar containing from 
40 to 70 parts by weight of * butadiene po~ 

15 lymer or a bntodJene-styrene copolymer; the 
para by weight of the monomer and polymer 
used to form the graft polymer totalling 100, 
and 

b. from 99 to AO percent toy weight of a 
20 polyvinyl chloride or a copolymer containing 

vinyl chloride as the principal ingredient there- 
of. 

2. A vinyl chloride polymer composition as 
claimed in claim 1 in which component a. is 

25 a resin prepared by the steps of dividing the 
mixture of 60 to 30 parts by weight of mon- 
omers into from 50 to 90 percent by weight 
of a first sub-component which is a mixture 
of styrene, as the principal Ingredient, and 

30 methyl oiethacryjote and from 50 to ID per- 
cent by weight of 4 second subcomponent 
which is methyl mcrhactylate or a mixture of 
styrene and methyl methacrylate, the latter 
component being the principal ingredient, first 

35 causing graft-polymerization of the first sub- 
component in the presence of a small quantity 
cf a cross-linking agent, on the coagulated par- 
ticles, and then causing groft-polymerkatlon 



of the second ^component thereon in the 
presence of a small quantity of a crosB-linkbg 
agent 

3. A process for producing a vinyl chloride 
polymer compaaitian of high transparency and 
nigh impact strength, which comprises; add- 
ing «n addle substance to a latex containin g 
from 40 to 70 parts b? weight of & -butadiene 
polymer or a (butodiene^tyrene copolymer to 
produce coagulated particles of average parti* 
de size of from 0*2 to 0*5 micron; gruft-poly- 
meriring thereon from (0 to 30 pans -by 
weight of monomer comprising Btyiene, methyl 
metSecrylate and s minor quantity of a cross- 
linking agent to produce a resin the parti by 
weight of the monomer and polymer used to 
fom the graft polymer totalling {100, and 
blending from 1 to 20 percent by weight of 
the resin with from 99 to 80 percent by weight 
of a polyvinyl chloride or a copolymer having 
vinyl chloride 06 the principal ingredient there- 
of. 

4. A process as claimed in claim 3 for pro- 
ducing a vinyl chloride polymer composition 
in which the mixture of from 60 to 30 parts 
by weight of monomers is divided into from 
50 to 90 percent by weight of a first subcom- 
ponent which is a mixture of styrene, as the 
principal ingredient, and methyl methacrylate 
and from 50 to 10 percent by weight of a 
second subcomponent which is methyl raetba- 
cryJare or a raixtuie of styrene and mcthyi 
methacrylate the latter component being the 
principal ingredienti and the first sub-compo- 
nent is then graft-polymerised in the presence 
of a small quantity of a cross-linking agent; 
on to the coagulated particles, followed by 
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tonffl to 50 percent by weight and a pH 

a tc 5™ wbidi the lats to be caaguletad 
IS an SdataM 1b rompwed of polymer 

2 to ( S d>e lew watais a dispersion 

st t I A^ r oc«> as daimad to daim 7 to which 
Jl'££aS&t fcom OJOS to percent 
Sr wd?t rf e suiphonate as dispersion «*f 
Iter. 



9 A oiuomb aa claimed la daim 8 la v*>& . 
the dStffi «abiU«r » dioctyleaw sulpha- 

the dlEpcntaa imbilixcr 1b an dkytbeawnE sul- 

"ff A p«e«. for pnxludnff vinyl dtaftb 
polymer SmpositionM cktaed to data .3 
ftS&ally u berttorfwt defined refer 

one of claims 9 to 11. 

ELKINGTON AND FIFE, 
Chartered Patent A^nts 
Higb Holbom Houk 
5>L54 Higb Holboro, 
laafon, W, C lr 
Agent* for the Applicants. 
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9 euccK W* drawing I* a rtproduttlon of 
* t h e Original on a reduce! scale 

Sheet 1 



FIG. I 

RDU. TEMPERATUE 160 *C 
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FIG. 3 



ROLL TEMPERATURE 160 "C 




FIG. 4 



ROLL TEMPERATURE IT9«C 




